| owa Technical Note No. 25
| owa Phosphor us | ndex

Purpose

The purpose of lowa phosphorus (P) index isto assess the risk of P delivery to surface waters. The
index isatool to help conservation planners, landowners/landusers and others to evaluate the current
risk from P reaching surface water from a specific site, and to determine factors which dominate the
risk due to P transport to surface waters. It will also assist landowners/landusers in making
management decisions to reduce the risk.

Backaround

Phosphorus is an important nutrient needed for crop production and many fertilizers and organic
sources can be used to supplement the supply of available Pin soils. However, there are
environmental concerns when excessive amounts of P (and other nutrients) from various sources reach
surface waters. Phosphorus from soil, manure, fertilizer, and runoff, or subsurface flow that reaches
surface water can produce eutrophication. Eutrophication is defined as an increase in the fertility
status of natural waters that causes accelerated growth of algae or aquatic plants. In most fresh surface
waters (Iakes, ponds, and streams), the excessive growth of algae or aquatic plantsislimited by
inadequate levels of P. Large inputs of P to surface waters from nonpoint sources such as agricultural
fields can elevate the P concentration in the water above critical levels for aquatic plant growth and
thus enhance the development of eutrophication.

The challenge to producers and agriculturistsis to develop a plan that efficiently utilizes all sources of
nutrients and at the same time maintains or increases agricultural profitability and environmental
quality.

The Pindex is an integrated approach to estimating the risk of P delivered to surface water from
agricultural fields. Thistool was developed to assess the potential for P moving from individual fields
based on selected soil and field characteristics and on management practices. The P index is much
more comprehensive than relying only on soil test P because it integrates many soil and field
characteristics that influence potential P movement to surface waters. These characteristics include
source factors such as soil test P, total soil P, rate, method, and timing of P application (fertilizer,
manure, and other organic sources), and erosion. They also include transport factors such as sediment
delivery, relative field location in the watershed, soil conservation practices, precipitation, runoff and
tile flow/subsurface drainage. Use of the P index provides a means of identifying fields that have alow
to moderate potential for P delivered to surface water, as well asfields that have very high risk of P
loss and, therefore, require conservation practices and/or limits to manure or fertilizer P. The P index
provides arelative rating as to the risk of P moving from individual fields, which can be used to
prioritize fields for nutrient and soil management practices. Because of the integrated system, the P
index is useful for understanding the processes causing a high P delivery to surface water, and can help
identify management practices to lower that risk. Ultimately, use of the P-index should reduce risks of
P delivered to surface water, improve or maintain water quality, and provide producers options for
improved P management.
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Basic Concepts Underlying the I owa Phosphor us I ndex

The current version of the P index is based on available research data and scientific judgement when
the data are not available. Ongoing research designed to validate the various components of the index
will produce results useful to modify the index. Current knowledge about the processes that are
conducive to P delivered to surface waters has determined the main characteristics and underlying
concepts of the lowa P index. Some of the most important concepts can be summarized in the
following four points.

1. The lowa P index uses source and transport factors to approximate P loads to surface waters and to
establish fiverisk classes. The source factors are arranged in a multiplicative manner within three
components that represent the main transport mechanisms: 1) Erosion Component (sediment 10ss), 2)
Runoff Component (water l0ss), and 3) Subsurface Drainage Component (water movement through
tile and/or coarse subsoil/substrata). These components of the index yield relative risk of loss by
approximating potential P delivered to surface water. The index sums the three components to get an
overall estimate of P delivery to surface water, which will be placed into five risk classes (very low to
very high). These classes are based on current knowledge concerning P loads to surface water from
watersheds with varying degrees of eutrophication. The index units are approximated in [b/P/acrelyr
for assumed long-term average conditions. The index is not intended to be used for prediction of
actual P delivered to surface water from fields.

2. Theindex incorporates tools currently used by the Natural Resources Conservation Service (NRCS)
to estimate the impact of landforms, soil map units, and management practices on soil and water loss
from fields. These tools have been modified as needed to estimate these losses for the most
representative area of individual agricultural fields. Appropriate use of the Index requires a recent
measurement of soil test P using procedures suggested for crop production by lowa State University.

3. Theindex considersloss of P dissolved in water runoff or subsurface drainage water that is readily
available for agae growth. It also considers the proportion of the P in soil sediment (particulate P)
delivered through erosion processes that likely will be released to the water over a period of time.
Thus, the index will weigh particulate P losses very heavily when erosion risk is high and the impact of
increased soil P associated with high soil P test levels.

4. The current version of the index does not differentiate between commonly used P sources, and gives
similar weight to fertilizer, manure, and other organic sources. It isrecognized that differencesin
water solubility of P may influence the short-term impact of P applications on P delivered to surface
water through runoff or subsurface drainage, although not necessarily long-term losses through these
processes or with eroded sediment. Ongoing research should provide information to modify future
versions of the index as needed.

The lowa Phosphor us I ndex

Only abrief explanation of the underlying equation and terms of the P index is provided here. More
detailed background and explanations, including known improvements to be included in the future, are
provided in the document “Background and Basic Concepts of the lowa P Index”.
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The P Index is designed to be used on afield basis or Conservation Management Units (CMU). A
CMU isaportion of afield, field, group of fields, or other land units of the same landuse and having
similar treatment needs and management plans.

Erosion Component + Runoff Component + Subsurface Drainage Component =P | ndex

1. Erosion Component (Potential P delivered to surface water with sediment):

Gross erosion x (Sediment trap factor or SDR) x Buffer factor x Enrichment factor x STP Erosion
factor

Gross erosion is estimated using the NRCS Field Office Technical Guide (FOTG) to calculate soil loss
using the revised universal soil loss equation (RUSLE), ephemeral gullies, and classical gully erosion
procedures. Gross erosion isthe sum of soil loss from RUSLE, ephemeral gullies and classical gully
reported in tong/acre/year. Gully erosion is prorated over the entire field or conservation management
unit.

Sediment trap factor accounts for the sediment captured by certain conservation practices. Table 1
lists the acceptable practices and factors. The factor appliesto the area affected by the conservation
practice. Fields should be subdivided by CMU to reflect the different treatment units. If afactor for
sediment trap efficiency is used, then the sediment delivery ratio defaultsto 1.0.

Sediment delivery ratio (SDR) is derived from Figure 1 and Figure 2. The data adapt the use of SDR
from watersheds to individual fields by transforming area to linear distance from the center of the field
to the nearest perennial, or intermittent channeled stream downslope, by major lowa landform region
(Figure 1). The output values from Figure 2 range from 0.03 to 1.0, with 1.0 for distances <60 feet.

Buffer factor refersto a vegetative buffer that meets NRCS standards for filter strips. Three classes,
arranged by buffer width are listed in Table 2 with the corresponding buffer factor.

Enrichment factor accounts for the increase in the proportion of fine soil particlesin eroded sediment,
which tend to have a higher concentration of P when certain land treatments are present. Five classes
ranging from 1.1 to 1.3 according to cover or tillage utilized and presence or absence of a buffer strip
areshown in Table 3.

Soil Test P (STP) Erosion factor represents the amount of particulate P in delivered sediment that
likely will be released to the water over along period of time. It is estimated as 70% of the total P
concentration of the sediment, based on an average amount of total P (with low STP) in the surface 6-
inch layer of soil and arecent measurement of STP. The average total P value isincreased according
to the recent STP value using a coefficient to transform STP to increased total P. The model reflects
that about 30% of the total Pistypically tightly bonded to soil particles, and is not likely to become
available for aguatic ecosystems. The value for the STP Erosion factor can be found in Table 4.

2. Runoff Component (Potential P delivered to surface water in runoff):
Runoff factor x Precipitation x (STP Runoff factor + P Application factor)
Runoff factor uses the NRCS Runoff Curve Number (RCN) to convert precipitation to afraction of

water that runs off afield. It isestimated that 50% of the total rainfall will not produce runoff. The
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Runoff factor has been adjusted by 0.5 to account for this reduction. See Figure 3 to determine the
runoff from RCN.

Precipitation is the 30-year average annual precipitation for each county divided by the constant 4.415
to convert inches of rain to million Ib of water/acre. Precipitation for each county can be selected from
Figure4.

STP Runoff factor consists of total dissolved P concentration in runoff estimated from STP (6-inch
depth) results from the Bray P-1, Mehlich 3, or Olsen test methods. The factors are the same for the
Bray P-1 and Mehlich 3, and higher for the Olsen since the Olsen test extracts less P. The STP runoff
factor istaken from Table 5, with the appropriate factor determined by the soil test method used.

P application factor is an estimate of the additional impact of recent P applications on STP. The value
of the factor is zero when there was no P application since the last time the soil wastested. The P
application factor can be determined from Table 6.

3. Subsurface Drainage Component (Potential P delivered to surface water with subsurface
drainage):

Precipitation x Flow factor x STP Drainage factor

Precipitation is the 30-year average annual precipitation for each county divided by the constant 4.415
to convert inches of rain to million Ib of water/acre. Precipitation for each county can be selected from
Figure4.

Flow factor is determined by presence or absence of subsurface/substrata flow. If tilesor coarse
textured soils are known to be present, then the flow factor is 0.1, it is assumed that the flow is 10% of
the precipitation. If it is unknown whether tile is present the evaluator can review Table 7. It contains
alist of soil map units that have 5% or less slopes, 40% clay or coarser, and are poor or Very poor in
natural drainage. If one of the listed map unitsis present, predominate in the field, and the field is
cropped the assumption is that some tile must be present. To determineif subsurface drainageis
occurring from coarse-textured subsoil/substrata determine if the predominate soil islisted in Table 8.
If yesfor tile or coarse subsoil/substratum the flow factor is 0.1. If no the valueis0.0.

STP Drainage factor consists of two classes with avalue of 0.1 if STP < 100 ppm Bray-1 or Mehlich-3
or <60 ppm Olsen P, or avalue of 0.2 if STP > 100 ppm Bray-1 or Mehlich-3 or > 60 ppm Olsen P.
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Procedure for making an assessment

Erosion Component

GrossErosion | X | Sediment Trap X'| Buffer X | Enrichment Factor STP Erosion Factor Erosion
Factor or SDR Factor Component
Estimate gross Select landform from Determine Determine tillage and Determine type of
erosion using Figure 1, determine presence of presence of buffer and soil test method
the NRCS distance to perennial buffer, select from Table 3. (Bray 1-P,
FOTGto or intermittent buffer Buffer must be at least Mehlich-3, or Olsen)
calculate the channeled stream and width and 20 ft in width. and Soil Test Pin
sum of select factor from select ppm and select factor
RUSLE, Figure 2. If buffer from appropriate
Ephemeral, and Conservation Practices factor from columnin Table 4.
Classic Gully are present that will Table 2.
in effect sediment trap
tong/acrefyear. efficiency, select trap
factor from Table 1
instead of SDR factor.
TOTAL
X X X
Runoff Component
Runoff X | Precipitation | X | (STP Runoff Factor |+ | P Application Factor) Runoff
Factor Component
From Figure Select county Determine soil test Determine rate,
3usethe RCN precipitation method (Bray 1-P, method, and timing and
to determine factor from Mehlich-3, or Olsen) select factor from
runoff factor. Figure4. and STPin ppm and Table6.
select factor from
appropriate column in
Tableb.
TOTAL
X X | ( +
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Subsurface Drainage Component

Flow Factor X | Precipitation factor STP Drainage Factor Subsurface
Drainage
Component
If it is unknown whether tile is present the evaluator Select County Precipitation Determine STPin ppm and the
canreview Table 7. It containsalist of soil map from Figure 4. type of soil test. (Bray 1-P,
units that have 5% or less slopes, 40% clay or Mehlich-3, or Olsen)
coarser, and are poor or very poor in natural
drainage. If one of the listed map unitsis present, is
predominant in the field and the field is cropped,
the assumption is that some tile must be present. If
yes enter 0.1. If no, enter 0.0
If it is unknown whether subsoil/substratais coarse Use afactor of 0.1if the Bray P-
textured refer to Table 8. To determine if 1 or Mehlich 3is< 100 ppm or
subsurface drainage is occurring from coarse- the Olson is < 60 ppm or afactor
textured subsoil/substrata determine if the of 0.2 if the Bray P-1 or Mehlich
predominant soil islisted in Table 8. If yes enter 3is> 100 ppm or the Olsen Pis
0.1. If no, enter 0.0 > 60. Total
X
Erosion Component | + | Runoff Component | + | Subsurface Drainage Component = | TOTAL PI
+ + =

Risk Assessment:

Very Low 0-1

Low 1-2

Medium 2-5

High 5-15

Very High >15
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INTERPRETATIONSOF SITE VULNERABILITY RATINGS
FOR THE P INDEX

VERY LOW-0-1 A field in which movement of P off sitewill be VERY LOW. If soil conservation
and P management practices are maintained at current levels, impacts on surface water resources from
P losses from the field will be small.

LOW —1-2 A field in which movement of P off site will be LOW. Although the P delivery to surface
water bodiesis greater than from a field with avery low rating, current soil conservation and P
management practices keep water quality impairment low.

MEDIUM - 2-5 A field in which movement of P off-site will be MEDIUM. Impacts on surface water
resources will be higher than for the field with alow rating, and the P delivery potential may produce
some water quality impairment. Careful consideration should be given to further soil conservation and
P management practices that do not increase P delivery to surface water.

HIGH —5-15 A field in which movement of P offsite will be HIGH. Water quality impairment will be
large. Remedial action is required to reduce P movement to surface water bodies. New soil and water
conservation and/or P management practices are necessary to reduce offsite P movement and water
quality degradation.

VERY HIGH —>15 A field in which movement of P offsite will be VERY HIGH. Impacts on surface
water resources are extreme. Remedia action isrequired to reduce P delivery to surface water. All
necessary soil and water conservation practices plus a P management plan, which may require
discontinuing P applications, must be put in place to reduce water quality impairment.

NOTE: See NRCS Nutrient Management Standard 590 for nutrient management
recommendations.

PRECAUTIONSIN THE USE OF THE PHOSPHORUSINDEX

The Pindex isintended to be part of the NRCS nutrient management planning process that takes place
between the land user and resource planner. It can be used to communicate the concepts, processes,
and results that can be expected if various alternatives are implemented in the management of the
natural resources at the site.

THE PINDEX ISNOT INTENDED TO BE AN EVALUATION SCALE FOR DETERMINING
WHETHER LANDUSERS ARE COMPLYING WITH WATER QUALITY OR NUTRIENT
MANAGEMENT STANDARDS ESTABLISHED BY LOCAL, STATE, OR FEDERAL AGENCIES.
Use of this P index as aregulatory tool would be beyond the concept and philosophy of the working
group that developed it. This P Index has been adapted to local conditions from appropriate regional
and available in-state research. Thisversion of the Index should be tested and modified periodicaly as
new research data become available.
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FIGURE 1. lowa Land Form Regions
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Figure 2, Sediment Delivery Ratio Factor
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Figure 3, Surface Runoff Using Runoff Curve Numbers
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Figure 4, Precipitation 30 Year Average Annual (millions pounds/acre)

h 5 D? OEC EdLA DIGEINSD N BEAM ET W HEBAGD 0 RTH MITC HELL HOWARD | oy IEBHIE'
. 629 | 652 | 6502 697 | 719 7 47 e
HaE=ITH r.42 ' Fdz 6.97
=0 U O BRIEN CLAY paLo Lol 5 74 HANGOGC K ':;E':E; p— e
G6.07
6.52 6.52 6.7 4 6.97 742 ;a2 a2 FAYETTE | CLAYTON
FLMaUTH GHERDKEE H\.EBE:'E PDG“"“T"j HUMEE LT WIRIGHT FRAN KLIN BUTLER BREMER Fad F4z
6.07 652 674 | 697 | B9 | ga7 | raz | 742 | 704
WoonaURY L W ERETE ::au:: SRR BUEnTL G SR
6.29 o et Biitne ROV Becudh IR TRt IEX U0 IE-TAR IR IS
697 6.97 6.97 : Fdz i 74z
' ’ TR KED N
MONO A A BENTO N LINN NS Far
GRAMFORD CARROLL GREENE BOONE =TORY MAREH A LL 7 O7
652 | 697 |74z | 742 | 7a2 | 7az | 7o7 | TET | 704 | 7E ST
CEDAR 787
HARREEON SHELBY | aupuBol GUTHRIE DA LLAE PO LK JAEPER POLUIE=HIEE DA ROTHINE Ol BDQ T aTr
6.97 F18 | Fa2| 74z | 74z | raz 7.64 rer | 787 | 500 .-
I MUSEATINE '
EP'JQ':";-'-"'-' TAMIE CAES ADAIR IAD 0 N AR REN MARK W MAH AE KR, KEQKUE | INASH INGTO 7.8
;42 Fdz 7.4 7G4 7G4 Far F.ar Far 7 ar |.-:.8uremg
MILLZ By w0 ER. ADANE UMK N CLARKE LUCAS MOMROE WAPELLY | JEFFERZDR o .
$19 1 787 | rer | 7er | 7e7 | 831 | 831 | 787 | 809 |gaq4 [T
A Rl PAGE TAYLO R, RiNoEoLe|  DECATUR warME | ARPANGOSE pavE | VAN BUREN 5.0%
LEE
742y 764 1787 | rer | rer | aar | s3r | 831 | 834
8.3
= | 25100
Page 11 NRCS-I1OWA

January 2001




TABLE 1, Sediment Trap Factor

Conservation Practice

Trapping Factor

Level Terrace 0
Ponds
Grade Stabilization Impoundment | 0.05
TileInlet Terrace
Water & Sediment Control Basin | 0.2
Grade Stabilization Full Flow
Graded Terrace
Diversion 1
TABLE 2, Buffer Factor
Buffer Width Factor
0-19 feet 1.0
20-75 feet 0.7
>75 feet 0.5
TABLE 3, Enrichment Factor
M anagement Treatment Factor
Forage/Grass 1.3
With Buffer and No-Till 1.3
Without Buffer and No-Till 1.2
With Buffer and Tillage used 12
Without Buffer and Tillageused | 1.1
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Table4 STP Erosion Factor

STP from 6 to 7 inch sample depth

(Includes 2,000/1,000,000 conversion factor)

(Includes 30% non-available P -- to aquatic organisms)

11/22/200
0
Erosion Factor for Soil Test P
Bray-1 P STP STP
Mehlich-3 | Erosion Olsen Erosion
STP Factor STP Factor
ppm ppm
0 0.70 0 0.70
5 0.72 5 0.74
10 0.74 10 0.77
15 0.76 15 0.81
20 0.78 20 0.84
25 0.81 25 0.88
30 0.83 30 0.91
35 0.85 35 0.95
40 0.87 40 0.98
45 0.89 45 1.02
50 0.91 50 1.05
60 0.95 60 1.12
70 0.99 70 1.19
80 1.04 80 1.26
90 1.08 90 1.33
100 1.12 100 1.40
125 1.23 125 1.58
150 1.33 150 1.75
175 1.44 175 1.93
200 1.54 200 2.10
250 1.75 250 2.45
300 1.96 300 2.80
350 2.17 350 3.15
400 2.38 400 3.50
450 2.59 450 3.85
500 2.80 500 4.20
600 3.22 600 4.90
700 3.64 700 5.60
800 4.06 800 6.30
900 4.48 900 7.00
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Table5. STP Runoff Factor

STP from 6-7 inch sample depth
I ncludes 2,000/1,000,000 conver sion factor

Bray-1 P STP STP
Mehlich-3 | Runoff Olsen Runoff
STP Factor STP Factor
ppm ppm
0 0.05 0 0.05
5 0.08 5 0.09
10 0.10 10 0.13
15 0.13 15 0.18
20 0.15 20 0.22
25 0.18 25 0.26
30 0.20 30 0.30
35 0.23 35 0.34
40 0.25 40 0.38
45 0.28 45 0.43
50 0.30 50 0.47
60 0.35 60 0.55
70 0.40 70 0.63
80 0.45 80 0.72
90 0.50 90 0.80
100 0.55 100 0.88
125 0.68 125 1.09
150 0.80 150 1.30
175 0.93 175 1.51
200 1.05 200 1.72
250 1.30 250 2.13
300 1.55 300 2.55
350 1.80 350 2.97
400 2.05 400 3.38
450 2.30 450 3.80
500 2.55 500 4.22
600 3.05 600 5.05
700 3.55 700 5.88
800 4.05 800 6.72
900 455 900 7.55
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Table 6, P Application Factor

Runoff Factor for P Application Rate and Method of Apblication

P Incorporate Surface Surface Application
Application or Inject Incorporate Application Frozen/Snow Covered,
Rate Within 24 Hours  Within One Week  No Incorporation  Saturated, or Floodplain
Ib P,Os/acre
0 0.00 0.00 0.00 0.00
10 0.00 0.00 0.01 0.01
20 0.00 0.01 0.01 0.02
30 0.01 0.01 0.02 0.02
40 0.01 0.01 0.02 0.03
50 0.01 0.02 0.03 0.04
60 0.01 0.02 0.03 0.05
70 0.02 0.02 0.04 0.06
80 0.02 0.03 0.04 0.07
90 0.02 0.03 0.05 0.07
100 0.02 0.03 0.05 0.08
120 0.03 0.04 0.07 0.10
140 0.03 0.05 0.08 0.11
160 0.03 0.05 0.09 0.13
180 0.04 0.06 0.10 0.15
200 0.04 0.07 0.11 0.16
220 0.05 0.07 0.12 0.18
240 0.05 0.08 0.13 0.20
260 0.06 0.09 0.14 0.21
280 0.06 0.09 0.15 0.23
300 0.07 0.10 0.16 0.25
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Table7, Soilslisting for estimating presence of tile.

Soils Data of subsoil grouping by drainage class

It contains a list of sorted Soil names (and a list of associated county numbers) where:

Slope Range High : Less than 5% and
Drainage Class : Poor, Poor-Very poor, or Very Poor and
Subsoil Groups : 1or 2 (Clay < 40%)

From the lowa Soil Properties and Interpretations Database (ISPAID) Manual:

21 Slope Range (%) High [SLOPERNGH]
The grade or slope of the surface of a soil. It is expressed in percentages of slope which equal the
number of feet of fall per 100 feet of horizontal distance.

41 Subsoil Group (B Horizon only) [SUBSOILGRP]
[Subsoil group listed for complexes is the most limiting group of the soils identified in the map unit
name
(i.e., Steinauer = 1 and Shelby = 2; Steinauer-Shelby complex = 2).]
1 = Subsoil texture about the same as surface soil texture, not more than 34% clay, subsaoil
favorable for crop growth.
2 = Subsoil moderately unfavorable for crop growth: slow permeability [35-40% clay
content] or high plasticity.
3 = Subsaoil very unfavorable for crop growth: silty clay and clay textures, very slow permeability
[>40% clay content], or high plasticity.

58 Drainage Class (Natural) Code [DRNCLSCD]

Refers to the frequency and duration of periods of saturation or partial saturation during soil formation,
as opposed to altered drainage, which is commonly the result of artificial drainage or irrigation but may
be caused by the sudden deepening of channels or the blocking of drainage outlets. [The drainage
class listed for complexes is the most limiting class of the soils identified in the map unit name (i.e.,
Ackmore = SP-P and Colo = P; Ackmore-Colo complex = P).]

Drainage class abbreviations and code numbers assigned follow.

E =10 = Excessive
E-SE =15 = Excessive-Somewhat excessive
SE =20 = Somewhat excessive
SE-W =25 = Somewhat excessive-Well
w =30 =Well
W-MW =35 = Well-Moderately well
MW =40 = Moderately well
MW-SP =45 = Moderately well-Somewhat poor
SP =50 = Somewhat poor
SP-P =55 = Somewhat poor-Poor
P =60 =Poor
P-VP =65 = Poor-Very poor
VP =70 =Very poor
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ACKMORE

ACKMORE

ACKMORE- COLO COVPLEX
ACKMORE- COLO COWPLEX
ACKMORE- COLO COVPLEX CHANNEL
ACKMORE- COLO- JUDSON

ACKMORE- COLO- JUDSON

ACKMORE- JUDSON COVPLEX

ADRI AN

AFTON

ALBATON AND SARPY SO LS
ALBATON OVERWASH
AMBRAW

AMBRAW RARELY FLOCDED
AVBRAW PERKS- LAWSON FF
ANSGAR

ANSGAR

ANSGAR

Bl SCAY

Bl SCAY 24-32" TO SAND G
Bl SCAY 32-40" TO SAND G

Bl SCAY DEEP

Bl SCAY PONDED
BLOCKTON VARI ANT
BLUE EARTH

BLUE EARTH

BLUE EARTH PONDED
BLUE EARTH SANDY SUB
BOOTS

BREMVER

BREMER OVERWASH
BREMER SANDY SUB
BREVER VARI ANT
BROANTON

Brener silty clay loam 0 to 2

CALCO
CALCO

CALCO FREQ FLOODED
CALCOUSTA
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0-2% P 1 5, 14, 47, 86

2-5% P 1 47, 86

0-2% P 1 79

2-5% P 1 50, 64, 86

2-5% P 1 50

2-5% P 1 69

0-5% P 1 78

1-5% P 1 14

0-1% VP 1 41

0-2% P 2

11, 18, 21, 47, 60,

71,72,81, 84

0-2% P 1 43

0-2% P 1 78

0- 2% P 1 23, 29, 58, 70, 82

0-2% P 1 58, 70

0-2% P 1 82

0-1% P 2 53

0- 2% P 2 16, 35, 66

0- 3% P 2 23,52

0-2% P 1 40

0-2% P 1 37

0-2% P 1
8, 13, 14, 25, 30, 32, 37,
41, 55, 60,
71,72,76, 81, 84, 85, 99

0-2% P 1 11, 21, 74,94

0-1% VP 1 41

0-2% P 2 9

0-1% VP 1
8,11, 30, 32, 40, 41, 55,
74,76, 81, 95

1-5% VP 1 32

0-1% VP 1 30

0-1% VP 1 40

0-1% VP 1 95, 98

0-2% P 2 2,
7,12, 15, 27, 38, 48, 50,
52, 61, 62,
63, 64, 65, 69, 73,78, 79
, 86, 91, 92

0-1% P 2 48

0-2% P 2 6, 70

0- 2% P 2 7

0-2% P 2 40, 41, 99

percent slopes, rarely flooded

0-2% P 77

0-1% P 1 97

0-2% P 1
8,11, 12, 13, 14, 15, 17,
21, 23, 30, 32,
34, 35, 37, 38, 39, 42,55
, 60, 65, 66, 71,
74,75, 81, 84, 94, 98

0-2% P 1 41

0-1% VP 1 32, 37,40, 76, 99
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CANEEK
CANEEK CHANNELED
CANI STEO

CANI STEO GYPSI C VAR
CHARI TON
CHEQUEST

CHEQUEST OVERWASH

Chequest silty clay loam O to

CLYDE

CLYDE

CLYDE

CLYDE

CLYDE

CLYDE

CLYDE

CLYDE

CLYDE- FLOYD COWPLEX
CLYDE- FLOYD COWPLEX
CLYDE- FLOYD COWVPLEX
CLYDE- FLOYD COWVPLEX
CLYDE- SCHLEY COWPLEX

COLAND

CCLAND
CCLAND
COLAND CHANNELED
COLAND CHANNELED

COLAND RARELY FLOODED
CCLAND- HANLON COVPLEX
CCLAND- PERKS- LAWSON FF

COLAND- SPI LLVI LLE
COLAND- SPI LLVI LLE
COLAND- SPI LLVI LLE
CCLAND- SPI LLVI LLE
CCLAND- SPI LLVI LLE
COLAND- SPI LLVI LLE
COLAND- SPI LLVI LLE
COLAND- SPI LLVI LLE
CCLAND- SPI LLVI LLE

CCLAND- SPLVL- HANLON CHANNELED

CHANNELED
CHANNELED
COVPLEX
COVPLEX
COWVPLEX
COVPLEX
COVPLEX
COVPLEX
COVPLEX

COLAND- SPLVL- HANLON COWPLEX
COLAND- TERRI L COVWPLEX
COLAND- TERRI L COVWPLEX
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0-2%
0-2%
0-2%

0-2%
0-2%
0-2%

0-2%

2 percent sl opes,

0-2%
0-2%
0-2%
0- 3%
1-3%
0- 3%
1-3%
0-3%
0- 3%
1-4%
0-4%
1-4%
1-4%
1-4%
0-2%

2-4%
2-5%
0-1%
0-2%
0-2%
0-2%
0-2%
0-2%
2-5%
0-2%
2-5%
0-5%
2-5%
1-5%
2-5%
0-5%
0-2%
0-2%
1-4%
2-5%

TTTO

TTUVT

P

P
P

P- VP

o
|

o
VU, UUTV_.TVUTTUT

TVUVUUVUTUVTUTUTUVUUUTUTOUUUTUTUTTUTTUTTUTTDT

jv)

T

N

NN -

2

2

1
1
1
1
1
1
1
1
1
1
1
1
1
1

PR RRPRRPRPRPRRRPRREPRPRPRRRERRERERRR

31,49,70
3,31

8,11, 13, 14, 17, 21, 25,
30, 32, 34, 35,
37, 39, 40, 41, 42, 50, 55
, 64,66, 72, 74,
76, 81, 85, 94, 95, 98, 99
21

2

4, 26, 27, 51, 54, 56, 59,
93
54, 59

rarely fl ooded

89

17, 23, 31, 35, 53, 98
6, 9

7,10,12,19

22

28
33
34, 38, 45, 57, 66, 82
96

7,12, 17

28
33, 38, 45

6, 10, 35

23

7,
8,12,13, 14,17, 18, 19,
25, 29, 30,
32, 33, 34, 35, 37, 38, 40
,41,42,50, 52,

55, 58, 64, 66, 72, 76, 81
, 85, 95, 98, 99

13
50, 70, 76, 81, 95
37

8, 33, 35, 41, 55, 99
70

17
58
32, 37

13,37,81

10, 34

8,13, 14
30
32
37
81

95
42
42

12,17

25
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COLAND- TERRI L COWPLEX
CCLAND- TERRI L COVPLEX
CCLAND- TERRI L COVPLEX
COLAND- TURLI N COVPLEX
caLo
caLo

CaLO
CaLO

COLO CALC OVERWASH
COLO CHANNELED

COLO OVERWASH

COLO OVERWASH
COLO RARELY FLOODED
COLO SI C suB

1-5%
2-5%
1-5%
0-2%
0-1%
0-2%

2-4%
2-5%

0-1%
0-2%

0-2%

2-5%
0-2%
0-2%

colo silty clay loam 0O to 2 percent

COLO- ACKMORE COWPLEX
COLO- ALLUVI AL LAND
COLO ELY

CCOLO ELY COVPLEX
COLO ELY COVPLEX
COLO- ELY COWPLEX
COLO- ELY COWPLEX
COLO- ELY COWPLEX
COLO ELY COVPLEX
COLO ELY COVPLEX
COLO- ELY COWPLEX
COLO- ELY COWPLEX
COLO- ELY SICL

COLO GRAVI TY COVPLEX
CCOLO- HANLON- LAWSON CHANNELED
COLO- JUDSON COWPLEX
COLO- JUDSON COWPLEX
COLO- JUDSON COWVPLEX
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0-2%
0-5%
0-2%
2-5%
2-5%
0-5%
2-5%
0- 5%
2-5%
0-5%
2-5%
0-5%
2-5%
2-5%
2-5%
0-2%
0- 5%
2-5%
0-5%

TTUVTUVUTUVTUT

sl op

VUVUUVUTUVUTUTUTUVUUUUUUUTUTUTTUTUTUD® UTUT

PR RRRER

B

N

34, 35, 40
42,64,72
85, 99
98
97

1, 2, 4, 5, 6, 7,
9,11, 12, 14, 15,

16, 18, 20, 21, 22, 23, 24
, 25,29, 32, 35,
36, 38, 39, 42, 43, 44, 45
, 47,48, 49, 50,
52, 53, 54, 55, 56, 57, 58
, 60, 61, 62, 63,
64, 65, 68, 69, 70, 71, 73
, 74,75,78,79,
81, 82, 83, 84, 86, 87, 88
, 90,91, 92,93, 94
55,74

4, 20, 21, 29, 39, 44, 54,
62, 63, 64, 68,

70, 87, 88, 91, 93

75, 97

2, 6,

7,16, 21, 32, 38, 39, 44,
55,61, 64,86, 95

1, 2,
4, 14, 15, 16, 23, 24, 28,
36, 39,
43, 44, 47, 48, 50, 52, 54
, 57,58, 62, 63,

64, 65, 68, 69, 73,78, 79
, 83, 86, 87,90, 92
39, 87

70
83

s, rarely flooded

RPRRPRRPRRPRPRPRRRRPRRPEPRPRRRRERERER

89
87
45
35
1, 6, 7,12,16
23
28
49
54, 57
58
61, 64
79, 81
88, 90, 91
42, 48
2
17, 64
36
39
47

NRCS-IOWA
January 2001



COLO- JUDSON COWPLEX

CCOLO- JUDSON SI Cl

CCOLO- JUDSON S| CL

COLO- JUDSON- NODAVWAY

COLO- NODAVWAY COWVPLEX

COLO- OTTER- OSSI AN COVPLEX
COLO- SPI LL COVPLEX CHANNELED
CCOLO SPI LLVI LLE CHANNELED
COLO- SPI LLVI LLE COWPLEX
COLO- SPI LLVI LLE COWPLEX
COLO- TERRI L COWVPLEX

COLO VESSER COVPLEX

COLO ZOOK COVPLEX

COPPOCK

COPPOCK

COPPOCK SANDY SUB

CORDOVA

CORLEY

CORLEY

CORLEY BENCHES

CORLEY BENCHES

Cal cousta silty clay | oam depressional,

Cani steo clay | oam nod. coarse substratum O to 2 percent slopes

Coland clay loam O to 2 percent slopes,
Col and-Terril conmplex, 2 to 5 percent slopes

Colo silt loam O to 2 percent slopes,

Colo silty clay loam 0 to 2 percent sl opes,

Col 0-Judson conplex, 2 to 5 percent slopes

DARFUR

DARFUR

DARW N BEDRCCK SUB
DARW N VARI ANT

DELFT

DELFT- TERRI L COWVPLEX
DOCKERY

DOLBEE

DOLBEE

DOLBEE SANDY SUB

DU PAGE- CALCO COVPLEX
DU PAGE- SHELLWD- CALCO
DUNDAS

ELVERS

ELVERS

ELVI RA

FAXON

FI ELDON

FLOYD- CLYDE COWVPLEX
FLUVAQUENTS- OMADI  CHANNELED
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2-5% P 1 65, 73
2-5% P 1 14
0-5% P 1 18
0- 2% P 1 87
0- 2% P 1 15
2-5% P 1 96
2-5% P 1 39
0-2% P 1 11
0- 2% P 1 9
2-5% P 1 11, 39, 55, 74, 94
2-5% P 1 9,21
2-5% P 1 56
0- 3% P 1 51
0- 2% P 1 49, 51, 92
2-5% P 1 92
0- 2% P 1 70
0- 2% P 2 37, 85, 94, 95
0-1% P 1 65, 97
0- 2% P 1 15, 36, 83
0-1% P 1 83
0- 2% P 1 69, 78
0 to 1 percent slopes
0-1% VP 1 77
0- 2% P 1 77
occas. fl ooded
0- 2% P 1 77
1-5% P 1 77
occas. fl ooded, overwash
0- 2% P 1 77
occas. fl ooded
0- 2% P 1 77
2-5% P 1 77
0-1% P 1 95
0-2% P 1 55
0-2% VP 2 23
0- 2% P 2 23
1-3% P 1 32
2-5% P 1 32
0-2% P 1 56
0-2% P 1 29, 49
2-5% P 1 49
0- 2% P 1 70
0- 2% P 1 34
0- 3% P 1 34
0- 2% P 1 8, 37,94, 95
0-1% VP 1 70
0- 2% P 1 23
0- 2% P 1 23,52
0-2% P 1 17, 34, 76, 98
0- 2% P 1 41, 55
1-4% P- VP 1 96
0- 2% P 1 18
NRCS - I10WA
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GARW N

GARW N BENCHES

GARW N SANDY SUB
GARW N- SPERRY COVPLEX
G LFORD

GLENCOE

GLENCOE GRAVELLY SUBST
GRANBY

GRANBY

GRAVI TY

HANSKA

HANSKA

HARCOT

HARPS

HARPS

HARPS- OKOBOJI COWVPLEX
HARPS- OKOBOJI COWVPLEX
HARPS- OKOBOJI COWVPLEX
HARPS- OKOBQJI COVPLEX
HARPSTER

HARPSTER SI CL

HAVANA

HAVEL OCK

HAVELOCK CHANNELED
HOLLY SPRI NGS
HOUGHTON

HOUGHTON

HOUGHTON

HOUGHTON PONDED
HUMESTON

HUMESTON

HUMESTON

HUMESTON

HUMESTON

HUMESTON

HUMESTON OVERWASH
HUMESTON OVERWASH
HUMESTON- VESSER- COLO

0-2%

0-2%
0-2%
0-2%
0-2%
0-1%
0-1%
0-2%
0-2%
2-5%
0-2%
1-4%
0-2%
0-2%

1-3%
0-1%
0-1%
0-2%
0-2%
0-2%
0-2%
0-2%
0-2%
0-2%
0-1%
0-1%
0-2%
2-5%
0-1%
0-1%
0-1%
0-2%

0-2%
0-2%
2-5%
0-2%
2-5%
2-5%

Harps loam O to 2 percent slopes

Har ps- Gkoboj i, depressional,

JAVESTON

JUDSON- COLO COVPLEX
JUDSON- COLO- ACKMORE
JUDSON- COLO- NODAVAY
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0-2%

conpl ex,

0-1%
0-2%
2-5%
2-5%
2-5%

P 1 3, 6,
7,12, 16, 23, 35, 38, 42,
49, 50,
52, 53,57, 58, 64, 66, 70
, 79, 82,86
P 1 23, 82
P 1 23
P- VP 2 50
VP 1 58
VP 2 21
P 1 21
P 1 23
VP 1 53
P 1 2
P 1 55, 64, 74, 76, 95
P 1 12
P 1 8,17, 35, 41, 42, 55, 98
P 1
8,11, 13, 14, 21, 25, 30,
37, 39, 40,
41, 55, 64, 72,74, 76, 81
, 94,99
P 1 17, 32, 35, 42, 85, 95, 98
P- VP 1 25
P- VP 2 40, 99
P- VP 2 41
VP 2 85
P 1 9, 35, 38, 41, 42, 55, 64
P 1 34
P 2 19
P 1 72,76
P 1 76
P- VP 2 97
VP 1 17, 35, 41, 95, 98
VP 1 12,52
VP 1 19
VP 1 70
P 2 48, 59
VP 2 86
P 2
4, 15, 20, 26, 27, 39, 62,
69, 80, 87,88, 91,93
P- VP 2 1,90
VP 2 54, 92
P 2 4, 80, 93
P 2 59, 80, 87
P 2 80
P- VP 1 90
P 1 77
0 to 1 percent slopes
VP 1 77
P 2 19, 34, 45, 66
P 1 15
P 1 5
P 1 24

NRCS-IOWA
January 2001



JUDSON- NODAVWAY- COLO 2-5% P 1 83
KALONA 0-1% P 2 29, 44,51, 58, 90
KALONA 0-2% P 2 92
KALONA BENCHES 0-1% P 2 44
KENNEBEC- ACKMORE COWPLEX 2-5% P 1 81
KENNEBEC- ACKMORE COVPLEX CHANNELED
2-5% P 1 81
KNOKE 0-1% VP 1 13, 14, 37,40, 72, 76, 99
KNOKE PONDED 0-1% VP 1 13, 37,76
KOSSUTH 0-2% P 2 13, 40, 41, 55, 76, 85, 99
Knoke mucky silty clay | oam depressional, 0 to 1 percent slopes
0-1% VP 1 77
Knoke silty clay | oam depressional, O to 1 percent sl opes
0-1% VP 1 77
LEMOND 0-2% P 1 55
LETRI 0-1% P 1 30
LETRI 0-2% P 1 72,81
LETRI CALC 0-2% P 1 72
MADELI A 0-2% P 1 30
MARCUS 0-2% P 1
11, 18, 21, 30, 47,
60,71, 72,81, 84
MARNA VARI ANT 0-2% P 2 21
MARSHAN 0-2% P 1 23,58
MARSHAN 24- 32" TO SAND G 0-2% P 1
7,10,12,17, 19, 28, 33,
34, 35,57, 66, 82
MARSHAN 32-40" TO SAND G 0-2% P 1
7,10,12,17, 19, 28, 31,
33, 34, 35, 42,
52,53, 57, 66, 70
MARSHAN DEEP 0-2% P 1 9, 38, 45, 56, 98
MARSHAN DEPRESSI ONAL 0-1% VP 1 9, 28,98
MARSHAN DEPRESSI ONAL 0-2% VP 1 45
MARSHAN MODERATELY DEEP 0-2% P 1 9, 98
MAXFI ELD 0-2% P 1 6, 7,
9,10, 12, 16, 17, 23, 34,
35, 38,
42,52,53, 57, 66, 82, 98
MAYER 0-2% P 1 74,95
MAYER 24-32" TO SAND G 0-2% P 1 37,41, 55
MAYER 32-40" TO SAND G 0-2% P 1 37,41
MAYER MODERATELY DEEP 0-2% P 1 74
M LLI NGTON 0-2% P 1 37
M LLI NGTON CHANNELED 0-2% P 1 11, 13, 30, 32
M NNETONKA 0-2% P 2 17,94, 95
M NNETONKA 1- 3% P 2 98
nsterling silt loam 0O to 2 percent slopes, occasionally flooded
0-2% P 2 89
MUCK 0-2% VP 1 66
MJUCK DEEP 0-2% VP 1 45
MJUCK MOD SHALLOW 0-1% VP 1 21
MJUCK MOD SHALLOW 1-4% VP 1 57
MJUCK MODERATELY DEEP 1-4% VP 1 45
MJUCK SHALLOW 0-1% VP 1 21,94
MJUCK SHALLOW 1-4% VP 1 45, 57
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MUSKEGO 0-1% VP 1 41, 95
MUSKEGO 0-2% VP 1 32
MUSKEGO PONDED 0-1% VP 1 95
NODAWAY- VESSER COWVPLEX 2-5% P 1 88
OKAW 0- 2% P 2 26, 44, 68
OKAW 0- 2% P- VP 2 29,51
OKAW 0-2% VP 2 92
OKAW 0- 3% P 2 56
OKAW 2-5% P 2 44
OKAW 2-5% P- VP 2 29
okaw silt loam O to 2 percent slopes, rarely flooded
0-2% P- VP 2 89
oKoBAJ| 0-1% VP 1
8,13, 14, 21, 25, 32, 35,
37,40, 41, 42,
55, 72,74, 76, 85, 94, 95
, 99
oKoBAJ| 0-1% VP 2
8,11, 13, 14, 17, 25, 30,
32, 35, 37, 39,
40, 41, 42,55, 64,72, 74
, 76, 81, 85, 94,
95, 98, 99
OKOBQJI BENCHES 0-1% VP 2 74
OKOBQJ| - HARPS COWVPLEX 0- 2% P- VP 2 32
OKOBQAJ| - HARPS COVPLEX 0-2% VP 1 35,42
OKOBAJ | - HARPS COWPLEX 0- 3% VP 1 17,98
OLM TZ- COLO COWPLEX CHANNELED 2-5% P 1 39
OLM TZ- VESSER- ZOOK COWPLEX 0-5% P 1 51
ol mtz-vesser-zook conplex, 0 to 5 percent sl opes
2-5% P 1 89
OLM TZ- VESSER- COLO COWPLEX 2-5% P 1 4,93
OLM TZ- ZOOK- VESSER COMPLEX 0-5% P 1 27
OLM TZ- ZOOK- COLO COWPLEX 2-5% P 1 20
GsSSl AN 0- 2% P 1 22, 28, 33,53, 62
GOSSl AN 0- 3% P 1 96
OTTER 0-2% P 1 3,22,49
OTTER AND OSSI AN OVER 0-1% P 1 96
OTTER OVERWASH 0- 2% P 1 22,31
OTTER- HUNTSVI LLE COWPLEX 0-5% P 1 33
OTTER- LAWSON- OSSI AN 1-4% P 1 96
OTTER- OSSI AN COVPLEX 0-2% P 1 96
OTTER- WORTHEN COMPLEX 1-4% P 1 3
OTTER- WORTHEN SI L 1-4% P 1 22
OTTER- WORTHEN SI L 2-5% P 1 31
Okoboj i mucky silty clay |oam depressional, 0 to 1 percent slopes
0-1% VP 1 77
koboji silty clay |oam depressional, 0 to 1 percent slopes
0-1% VP 2 77
PALMS 0-1% VP 1
8,17, 23, 32, 35, 40, 41,
55, 74, 81, 85,
95, 98, 99
PALMS 0- 2% VP 1 42
PALMS 1-3% VP 1 16, 38
PALMS 0- 3% VP 1 53
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PALMS 1-4% VP 1 6,
7,10, 17, 19, 22, 28, 33,
98
PALMS 2-5% VP 1 12
PALMS 0-5% VP 1 34
PALMS PEATY MODERATELY DEEP 0-1% VP 1 9
PALMS PEATY MUCK DEEP 0-1% VP 1 9
PALMS PONDED 0-1% VP 1 40, 41
PALMS SANDY SUB 0-1% VP 1 70
PEATY MJUCK OVERWASH 0-2% VP 1 96
Pal ms muck, depressional, 0 to 1 percent slopes
0-1% VP 1 77
RACOON 0-2% P 1 56
racoon silt loam O to 2 percent slopes, occasionally flooded
0-2% P 1 89
racoon silt loam O to 2 percent slopes, rarely flooded
0-2% P 1 89
RADFORD 0-2% P 1 70
RADFORD 2-5% P 1 70
RADFORD- HANLON CHANNELED 0- 2% P 1 70
REVERE 0-2% P 1 72
ROCKSAN 0-2% P 1 34
ROLFE 0-1% VP 2
9, 11, 13, 17, 21, 30, 41,
55, 72,74, 76,
81, 85, 94, 98
RUBI O 0-1% P 2 54
RUBI O 0-2% P 2 58, 92
RUBI O 0- 2% P- VP 2 29, 51, 62
RUSHVI LLE 0-2% P- VP 2 56
RUSHVI LLE BENCHES 0- 2% P 2 44
RUSHVI LLE BENCHES 0-2% P- VP 2 56
SABLE 0-2% P 1 9
SAVWM LL 0-2% P 1 7,16, 23, 35, 38, 42, 53
SAVWM LL 1-3% P 1 28
SAWM LL 2-5% P 1 86
SAVWM LL- GARW N COVPLEX 0- 3% P 1 38
SHANDEP 0-1% VP 1 12,17, 19, 35, 53
SPERRY 0-1% P- VP 2
6, 16, 21, 29, 44, 48, 50,
51, 52, 60,79, 90,91
SPERRY 0-1% VP 2
18, 38, 42, 58, 61,
70, 71, 86
SPERRY 0-2% P- VP 2 62, 88
SPERRY 0-2% VP 2 2,54, 64,92
SPERRY BENCHES 0-1% P- VP 2 44
SPERRY BENCHES 0-2% VP 2 2
SPI CER 0- 2% P 2
11, 30, 41, 55, 60,
71,72, 84
SPI LLV- HANLON- COLND CHANNELED 0- 3% P 1 34
SPI LLVI LLE- COLAND CHANNELED 0-2% P 1 10, 12, 28, 40
SPI LLVI LLE- COLAND CHANNELED 2-5% P 1 76
SPI LLVI LLE- COLAND COWPLEX 0-2% P 1 12, 28,53
SPI LLVI LLE- COLAND COWPLEX 1-5% P 1 18
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SPI LLVI LLE- COLO COWPLEX

0-2%

SPI LLVL- COLO COVPLEX CHANNELED O0- 2%

Spillville-Coland conpl ex,

TAI NTOR
TAI NTOR

TAI NTOR BENCHES

TALCOT

TALCOT 24-32" TO SAND G
TALCOT 32-40" TO SAND G

TALCOT DEEP

TALCOT MODERATELY DEEP
THORP

THORP

Tl LFER

TILFER L

TI TUS

TI TUS RARELY FLOODED
TOCLESBCRO

TRAER

TRI PCLI

TRI PCLI

TUSKEEGO SANDY SUB
UDCLPHO 24-32" TO SAND G
UDCLPHO 32-40" TO SAND G
VESSER

VESSER

VESSER OVERWASH

VESSER OVERWASH

VESSER- COLO COVPLEX
VESSER- NODAVWAY COWPLEX
WACQUSTA

WACOUSTA BENCHES
WACOUSTA STR SUB
WACOUSTA VARI ANT
WALDORF SILTY SUB
WALFORD

WALFORD

WALFORD

WALFORD BENCHES
WALFORD BENCHES
WALFORD BENCHES
WALFORD SANDY SUB
VEBSTER
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0-2%
0-1%
0-2%

0-2%
0-2%
0-2%
0-2%

0-2%
0-2%
0-1%
0-2%
0-2%
0-2%
0-2%
0-2%
0-2%
0-2%
0-2%
0-2%

0-2%
0-2%
0-2%
0-2%
2-5%
0-2%
2-5%
2-5%
2-5%
0-1%

0-2%
0-1%
0-1%
0-2%
0-1%
0-2%
0-2%
0-1%
0-1%
0-2%
0-1%
0-2%

P
P

P
P
P

TTTTDO

TVTUVTUVUUVUUUTUTTUTTUTTUTTUTT

SOUTTUUUTU

1
1

1
2
2

NRPRRPNNRRRRRER PR RPN

NFENNNNERPEDN

PNNNNNNNDNNREREEDN

45
45

channeled, 0 to 2 percent sl opes

77
29

44,48, 50, 51, 52,
54, 58, 62, 63, 68, 79,
90, 92
44,54, 62, 68, 90
40
17

8,13, 14, 17, 30, 32, 34,
35, 55, 72, 76,
81, 85, 99
11, 21, 74, 94, 98
11, 94, 98
12
23, 38
17, 98
42
29, 58
58
58, 70
58, 70, 86
21
6, 7,
9,10, 12, 17, 19, 33, 34,
35, 45, 57, 66
58, 70
19
70
20, 23, 26, 39, 51, 61, 68
20, 26, 61, 70
26, 39
26
44
1

11, 13, 21, 35, 37,

40, 41, 42, 55,
74,76, 81, 85, 94, 99
98
41
13
55
16, 23, 52, 58
57,70
82
16, 23, 52, 57
48
49

6

8,11, 13, 14, 17, 21, 25,
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30, 32, 35,
37,39, 40, 41, 42, 50, 55

,64,72,74,
76, 81, 85, 94, 95, 98, 99
WEBSTER BENCHES 0- 3% P 1 94
WEBSTER- Nl COLLET COWPLEX 1-3% P 1 17, 35, 98
W NTERSET 0-2% P 2 1,
2, 20, 61, 63, 80, 87, 88,
91
W NTERSET BENCHES 0-2% P 2 73
WORTHEN- OTTER SI L 0-5% P 1 49
Webster silty clay | oam nod. coarse substratum O to 2 percent sl opes
0-2% P 1 77
ZOOK- OLM TZ- VESSER C 2-5% P 1 59
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Table 8, Soilslisting for estimating subsurface drainage.

(Soilswith moderately rapid, rapid, and very rapid per meable subsoils/substrata)

It contains a list of sorted Soil names (and a list of associated county numbers) where:

Permeability codes: 00 through 35,58,72,75  (Proxy for Coarse Texture
Subsoil/Substrate)

It includes all slopes.

From the lowa Soil Properties And Interpretations Database (ISPAID) Manual:

21 Slope Range (%) High [SLOPERNGH]
The incline of the surface of a soil. It is expressed in percentages of slope which equal the number of
feet of fall per 100 feet of horizontal distance.

56 Permeability Code [PERMCODE]

The quality of the soil that enables water to move through the profile. Permeability is measured as the
number of inches per hour that water moves downward through the saturated soil. If the clayey
material or the residuum overlying bedrock is 1 to 5 inches thick and continuous, the permeability is
slower than the overlying material. A slash indicates that two

materials with different permeabilities occur; i.e., MR/S means moderately rapid over slow.
[Permeability listed for complexes is the most limiting class of the soils identified in the map unit name
(i.e., Marshall = moderate and Dickman = moderately rapid over rapid; Marshall-Dickman complex =
moderately rapid over rapid).]

Permeability class abbreviations and code numbers assigned are:

VR =00 = Very rapid [>20.0 in/hr]

R/VR =05 = Rapid/Very rapid

R =10 = Rapid [6.0-20.0 in/hr]

MR/VR =15 = Moderately rapid/Very rapid
MR/R =20 = Moderately rapid/Rapid

M/VR =25 = Moderate/Very rapid

MR =30 = Moderately rapid [2.0-6.0 in/hr]
M/R =35 = Moderate/Rapid

R/M =40 = Rapid/Moderate

MR/M =45 = Moderately rapid/Moderate

M =50 = Moderate [0.6-2.0 in/hr]

MS =55 = Moderately slow [0.2-0.6 in/hr]
MS/M =56 = Moderately slow/Moderate
MR/MS =57 = Moderately rapid/Moderately slow
MSR =58 =Moderately sow/Rapid
R/S =60 = Rapid/Slow

MR/S =65 = Moderately rapid/Slow

M/S =70 = Moderate/Slow

S/IR =72 = Slow/Rapid

VS/R =75 =Very slow/Rapid

S =80 = Slow [0.06-0.20 in/hr]

M/VS =85 = Moderate/Very slow

VS =90 = Very slow [<0.06 in/hr]
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ADRI AN MR/ R41

Al NSWORTH

Al NSWORTH- LAMONT COVPLEX
ALLENDORF

ANVANA- LAWSON- PERKS
ANVANA- LAWSON- PERKS
ANVBRAW

AVBRAW RARELY FLOODED
AMBRAW PERKS- LAWSON FF
ANKENY

ARENZVI L- VOLNEY

ARTHUR

ATTERBERRY SANDY SUB
AUREOLA

Ankeny fine sandy loam 2 to 5 percent sl opes

BACKBONE

BERTRAM

BERTRAND

BERTRAND- CHEL SEA

BI LLETT

Bl SCAY

Bl SCAY 24-32" TO SAND G
Bl SCAY 32-40" TO SAND G

8,13, 14, 25, 30, 32, 37, 55, 60, 71, 72, 76, 81, 84, 85, 99

Bl SCAY 32-40" TO SAND G
Bl SCAY DEEP

Bl SCAY PONDED

Bl XBY

BLUE EARTH SANDY SUB
BOLAN

12,17, 28, 29, 30, 34, 35, 38, 41, 47,

BOLAN VARI ANT

BOONE

BOOTS

BRADY

BREMER SANDY SUB
BUCKNEY

BUCKNEY CHANNELED
BURKHARDT

BURKHARDT

BURKHARDT

BURKHARDT SO LS
BURKHARDT- SAUDE COMPLEX
BURKHARDT- SAUDE COMPLEX

Bi scay loam 32 to 40 inches to sand and gravel,

CAMDEN

CANCE SANDY SUB

CARR

CARR

CHASEBURG- PERKS COVPLEX
CHELSEA

6, 9,12,19, 31, 34,52,57,66

0 to 2 percent slopes

MR 44,51, 92
MR 44
M VR 18,47,72, 84
R 48
MR/ R 52
MR 70
MR 70
MR/ R 82
MR 15, 22, 45, 53, 70, 85, 94
MR/ VR 3
MR 47
MR 23,53, 57
MR 34
MR 77
MR 10
MR 10, 53
MR 70
R 3
MR/ R 19, 49, 53,94
MR 40
M VR 37
M VR
MR 41
M VR 11,21, 74,94
MR 41
MR 33, 66, 96
MR 40
MR
50, 52, 53, 58, 60,
70,71, 81, 82, 84, 86, 98
MR 84
R 3,54,62,94
MR 95, 98
MR/ VR 16, 23, 53
M5/ R 70
R 8, 36, 65, 94
R 8
VR 45
R 23, 28, 33
MR/ VR
MR/ VR 96
R 28
MR/ R 10
M VR 77
MR 33, 96
MR 70
MR/ R 36, 43
MR 97
R 49
R 3, 6, 7,

9,10, 12, 16, 19, 22, 23, 28, 31, 33, 34, 48,
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49, 50, 52, 53, 54, 56, 57, 58, 62, 63, 64, 70, 82, 86, 91, 96

CHELSEA SO LS R 56

CHELSEA- CLI NTON COVPLEX R 62

CHEL SEA- FAYETTE R 51

CHELSEA- FAYETTE COVPLEX R 50, 70

CHELSEA- LADOGA COVPLEX R 79

CHELSEA- LAMONT- FAYETTE R 6, 16, 23, 44, 48, 52, 53, 57, 58, 82, 86

CHUTE R 24,97

CLARI ON- ESTHERVI L COWVPLEX MR/ VR 74

CLARI ON- SUNBURG COVPLEX MR 41

COLAND- HANLON COWPLEX MR 17

COLAND- PERKS- LAWSON FF R 58

COLAND- SPLVL- HANLON CHANNELED MR 42

COLAND- SPLVL- HANLON COWPLEX MR 42

COLO HANLON- LAWSON CHANNELED MR 17, 64

COPPOCK SANDY SUB MR 70

COorT MR 36

COYNE MR/ R 23

CURRAN MR 53

CYLI NDER M VR 39, 40, 60, 71, 84

CYLI NDER 24-32" TO SAND G M VR 13, 30, 37,72, 76, 81, 85

CYLI NDER 32-40" TO SAND G M VR

8, 13, 14, 25, 30, 37, 55, 72, 76, 81, 85, 99

CYLI NDER DEEP M VR 11, 21,74,94

CYLI NDER MOD. DEEP M VR 11

CYLI NDER MODERATELY DEEP M VR 21,94

CYLI NDER VARI ANT M VR 30

Cylinder loam 32 to 40 inches to sand and gravel, 0 to 2 percent slop
M VR 77

DELLS MR 7,10, 53

DEMPSTER 24-32" TO SAND G M VR 60

DEMPSTER 32-40" TO SAND G M VR 60

DI CKI NSON MR/ R 1, 6, 7,

9,10, 11,12, 16, 17, 19, 21, 23, 25, 28, 29,
31, 33, 34, 35, 38, 40, 44, 45, 49, 50, 52, 53, 56, 57, 58,

64, 66, 69, 70, 80, 82, 85, 86, 88, 92, 95, 96, 98, 99

DI CKI NSON M R 21

DI CKI NSON BENCHES MR/ VR 21

DI CKI NSON BENCHES MR/ R 9

DI CKI NSON FSL MR/ R 48

DI CKI NSON GR SUB MR/ R 9

DI CKI NSON- OSTRANDER MR/ R 9, 45, 66
DI CKI NSON- RACI NE COMVPLEX MR/ R 45

DI CKI NSON- SHARPSBURG MR/ R 1, 39

DI CKI NSON- SPARTA COMPLEX MR/ R 54

DI CKI NSON- SPARTA- LADOG R 54

DI CKI NSON- SPARTA- TAMVA R 57

DI CKI NSON- SPARTA- TAVA MR/ R 64

DI CKI NSON- TAVA COMPLEX MR/ R 16

DI CKVAN R 75

DI CKVAN MR/ R

8, 14, 18, 30, 32, 37, 41, 47, 55, 60, 72, 95

DI CKMAN MR 84
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DI CKMAN- MARSHALL COWPLEX MR/ R 5
DOLBEE SANDY SUB MR 70
DORCHESTER- VOLNEY COWPLEX MR/ VR 22,31, 33
DOUDS MR 56
DOWNS SANDY SUB MR 58, 70, 82
DOMNS VARI ANT M VR 42
DOWNS- CHELSEA COWPLEX MR R 79
DOWNS- LAMONT COWPLEX MR R 86
DU PAGE- SHELLWD- CALCO MR 34
Di cki nson fine sandy loam O to 2 percent slopes

MR/ R 77
Di ckinson fine sandy loam 2 to 5 percent slopes

MR R 77
Di cki nson fine sandy loam 5 to 9 percent slopes

MR/ R 77
Di cki nson fine sandy loam 9 to 14 percent sl opes

MR R 77
ELRI CK MR/ VR 58, 70
ELRI N MR 29,70, 92
ELVI RA MR 23,52
ESTHERVI LLE MR/ VR

11, 13, 14, 18, 30, 32, 37, 41, 55, 60, 71, 74, 76, 84, 85, 94
ESTHERVI LLE- SALI DA COVPLEX VR 60, 76
FAI RHAVEN 24- 32" TO SG M VR 71
FAI RHAVEN 32-40" TO SG M VR 71
FAYETTE SANDY SUB M R 58, 70
FAYETTE- LAMONT- CHEL SEA R 92
FI ELDON MR 41, 55
FI NCHFORD VR 6, 7,10, 23, 28,49, 53
FLAGLER MR/ VR 6,
7,10, 12,17, 19, 22, 23, 28, 31, 33, 34, 35, 42, 50,
52, 53,57,62, 66, 82, 85,98

FLAGLER CALC SUB VAR MR/ VR 74, 81
FRU TFI ELD VR 58, 70
GALE MR 70
GALVA STR SUB M VR 60, 71, 72
GALVA- WADENA COMWPLEX M VR 75
GARW N SANDY SUB MR 23
G LFORD MR/ R 58
GLENCCE GRAVELLY SUBST M VR 21
GRABLE MR 36, 43, 65, 78, 97
GRACEVI LLE M VR 84
GRANBY R 23,53
HAGENER R 2,21,96
HAGENER BENCHES R 9
HAGENER SO LS R 15
HANLON MR 6,
8, 16, 17, 25, 33, 34, 40, 42, 64, 66, 85, 94, 99
HANLON CHANNELED MR 40, 99
HANLON- SPI LL COVPLEX CHANNELED MR 25
HANLON- SPI LLVI LLE CHANNELED MR 85
HANSKA MR R 12, 55, 64, 74, 76, 95
HARCOT MR/ VR 41
HARCOT M VR 8,17, 35, 42, 55, 98
HAW CK VR 3,18, 47
HAYFI ELD 24-32" TO SAND G M VR 7,10, 17, 19, 28, 33, 34,57, 66
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HAYFI ELD 24- 40" TO SAND G M VR 7,
HAYFI ELD DEEP M VR 9,
HAYFI ELD MODERATELY DEEP M VR 9,
HAYFI ELD VARl ANT M VR 9
HESCH MR 39
HESCH VARI ANT MR 69
HI XTON MR R 61
HOOPESTON MR R 12,
HOOPESTON MR 58
hoopeston sandy loam 0 to 2 percent sl opes

MR/ R 89
HOOPESTON VARI ANT MR R 72
HOUGHTON PONDED MR 70
| DA- WADENA COVPLEX MR 75
KANARANZI VARI ANT MR 72
KATO DEEP M VR 96
KATO MODERATELY DEEP M VR 96
KLUM MR 27,
KLUM CALCAREQUS MR 29
klum fine sandy loam O to 2 percent slopes,

MR 89
klum fine sandy loam O to 2 percent slopes,

MR 89
Klum fine sandy loam O to 2 percent slopes,

MR 77
KLUM PERKS- NODAWAY CHANNELED R 44
KLUM PERKS- NODAWAY COVPLEX R 44
LACRESCENT MR 3
LADOGA- CHELSEA COWVPLEX R 91
LAMONT MR/ R 6,
7,10, 12, 16, 22, 23, 28, 31, 33, 34, 44, 45, 49, 52,

53,
LAMONT BENCHES MR R 9
LAMONT- CLI NTON- CHELSEA R 54
LAMONT- RENOVA COWPLEX MR/ R 66
LANDES R 63
LANDES MR 56,
LANDES- PERKS COWPLEX CHANNELED R 90
LAW.ER M VR 23
LAW.ER 24- 32" TO SAND G M VR
7,10, 12,17, 19, 22, 28, 33, 34, 35, 42, 50, 57, 66, 82
LAW.ER 32-40" TO SAND G M VR 6,
7,10, 12,17, 19, 22, 28, 33, 34, 35, 42, 48, 50, 52,
53,

LAW.ER DEEP M VR 9,
LAW.ER MODERATELY DEEP M VR 9,
LEMOND MR R 55
LI LAH VR 10
LI LAH MR/ VR 7,
LI NDER MR/ VR 8,
LI NDER 24- 32" TO SAND G MR/ VR 76
LI NDER 32-40" TO SAND G MR/ VR 32,
MARLEAN MR 22,
MARSHALL- DI CKMAN COWP MR/ R 14
MARSHAN M VR 23,
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45, 96, 98
45, 96, 98

17,19, 29, 44, 52, 56, 58, 70, 90, 98

29, 44,51, 58
occasional ly fl ooded
rarely fl ooded

occas. fl ooded

57, 58, 66, 86, 96

62, 90

56, 57, 64, 66, 86
38, 45, 98
38, 45, 98

19, 22, 28, 34, 38, 45, 66
32,41, 55,74, 95

41
31, 33, 35, 96
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MARSHAN 24-32" TO SAND G M VR
7,10,12,17, 19, 28, 33, 34, 35, 57, 66, 82
MARSHAN 32-40" TO SAND G M VR
7,10,12,17,19, 28, 33, 34, 35, 42,52, 53, 57, 66

MARSHAN 32-40" TO SAND G MR 31,70

MARSHAN DEEP M VR 9, 38, 45, 56, 98

MARSHAN DEPRESSI ONAL MR 9, 28, 45, 98

MARSHAN MODERATELY DEEP M VR 9,98

MAYER MR/ R 74

MAYER M VR 95

MAYER 24- 32" TO SAND G M VR 37, 55, 60

MAYER 24-32" TO SAND G MR 41

MAYER 32-40" TO SAND G M VR 37

MAYER 32-40" TO SAND G MR 41

MAYER MODERATELY DEEP M VR 74

MONTI ETH MR/ VR 39, 42

MUSCATI NE SANDY SUB MR 23

NODAWAY- COPPOCK COMPLEX R 51

nodaway- coppock conplex, 0 to 2 percent slopes, occasionally flooded
R 89

NODAWAY- KLUM COVPLEX CHANNELED MR 58

NODAWAY- KLUM PERKS COWPLEX R 51

nodaway- kl um perks conplex, 0 to 3 percent slopes, occasionally floode
R 89

nodaway- kl um perks conplex, 0 to 3 percent slopes, rarely flooded
R 89

NODAWAY- LANDES COMPLEX MR R 90

NODAWAY- LAWSON COMPLEX R 59

NODAWAY- PERKS COWPLEX R 92

NODAWAY- PERKS COWPLEX CHANNELED MR/ R 82

OAKTON MR 34

OKOBQJI  BENCHES M5/ R 74

PALMS SANDY SUB MR R 70

PEATY MJCK R 96

PEATY MJCK OVERWASH R 96

PERCI VAL S/'R 36, 43, 65, 78, 97

PERCI VAL DARK SURFACE S/'R 65

PERKS R 51, 58, 70, 82

PERKS MR/ R 52, 53, 58, 82, 92

perks | oany sand, O to 2 percent slopes, occasionally flooded
R 89

perks | oany sand, O to 2 percent slopes, rarely flooded
R 89

perks | oany sand, 2 to 5 percent slopes, rarely flooded

PERKS RARELY FLOCDED MR/ R 58

PERKS VARI ANT R 26

PERKS- CHASEBURG COMPLEX MR R 53

PERKS- SPI LL COWPLEX MR R 52

Pl LLOT MR 49, 70, 82

RADFORD- HANLON CHANNELED MR 70

Rl CHWOOD MR 70

Rl DGEPORT MR/ VR 8, 14, 25, 32, 41, 55, 95

ROCKSAN MR 34

ROUGH BROKEN LAND . 75

ROALEY MR 70
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SALI DA VR
8,11, 17, 24, 30, 32, 35, 39, 41, 42, 55, 60, 71, 74, 81,

95, 97, 98
SALI DA GR SANDY LOAM VR 21
SALI DA SANDY LOAM VR 21
SAL| DA- STORDEN COWPLEX VR 14, 37
SANDY LAKE BEACHES VR 21
SARPY R 36, 43, 65, 78, 97
SARPY SO LS AND ALLUVI AL R 97
SATTRE M VR 3, 6, 8,45,52,53, 57,66
SATTRE DEEP M VR 9, 96
SATTRE MODERATELY DEEP M VR 9, 96
SAUDE M VR 6,

7,10,12,16, 17, 19, 22, 23, 28, 33, 34, 35, 38, 42,
45, 53, 56, 57, 64, 66, 98

SAUDE- BURKHARDT COWPLEX R 12

SAUDE- LI LAH COVPLEX R 38

SCHLEY SANDY SUB MR 28

SHAFFTON MR 58, 70

SHAFFTON RARELY FLOOD MR 58, 70

SHANDEP MR 12,17, 19, 35, 53
SHEL LWOOD MR 34

SPARTA R 6,

7,12,16,17, 22, 23, 24, 28, 29, 31, 33, 34, 35, 38,

44,45, 48, 49, 50, 51, 52, 53, 56, 57, 58, 62, 64, 68, 70,
73,76, 79, 81, 82, 85, 90, 92, 98

SPARTA MR/ R 10
SPARTA LS R 3
SPARTA S R 3
SPARTA THI CK SURFACE R 52
SPARTA- OTLEY COWPLEX VR 62
SPI LLV- HANLON- COLND CHANNELED MR 34
SPI LLVI LLE FLAGGY SUB MR 61
SPI LLVI LLE SANDY SUB MR 62
SPI LLVI LLE- ALLUVI AL . 7
SPI LLVI LLE- BUCKNEY R 8
STEEP SANDY LAND R 96
STORDEN- HAW CK COVPLEX VR 18
STORDEN- SALI DA COVPLEX VR 8,32,55,71,74
SUNBURG MR 41
SUNBURG- SALI DA COVPLEX VR 41
Sparta loanmy fine sand, 0 to 2 percent sl opes
R 77
Sparta loamy fine sand, 2 to 5 percent sl opes
R 77
Sparta loanmy fine sand, 5 to 9 percent sl opes
R 77
Sparta loanmy fine sand, 9 to 14 percent sl opes
R 77
TALCOT MR 40
TALCOT 24-32" TO SAND G M VR 17
TALCOT 32-40" TO SAND G M VR
8,13, 14,17, 30, 32, 34, 35, 55,72, 76, 81, 85, 99
TALCOT DEEP M VR 11, 21, 74, 94, 98
TALCOT MODERATELY DEEP M VR 11, 94, 98
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TAVA SANDY SUB MR 23,52, 70, 82
TAVA- DI CKI NSON COVPLEX MR R 48, 52, 82
TELL MR 23, 28, 48,57, 58
TERRI L SANDY SUB MR 19, 22, 28,81, 94
THEBES MR 70
TOCOLESBORO MR/ VR 58, 70
TURLI N MR 34, 35, 42, 66, 94
TURLI N VARI ANT MR 45
TUSKEEGO SANDY SUB S/'R 70
Turlin |l oam occas. flooded, 0 to 2 percent slopes

MR 77
UDOLPHO M VR 23
UDOLPHO 24-32" TO SAND G M VR 19
UDOLPHO 32-40" TO SAND G M VR 6, 48, 52
UDOLPHO 32-40" TO SAND G M R 70
VOLNEY MR/ VR 3,22
VCOLNEY- DORCHESTER SI L MR/ VR 49
VORE MR 36, 43, 65
WADENA M VR 40
WADENA 20-24" TO SAND G M VR 97
WADENA 24-30" TO SAND G M VR 97
WADENA 24-32" TO SAND G MR/ VR 76
WADENA 24-32" TO SAND G M VR

13, 14, 18, 30, 32, 37, 55, 72, 75, 81, 84, 85, 97, 99
WADENA 32-40" TO SAND G MR/ VR 76
WADENA 32-40" TO SAND G M VR
8, 13, 14, 25, 30, 37, 41, 55, 72, 81, 84, 99
WADENA 36-42" TO SAND G M VR 97
WADENA 42-48" TO SAND G M VR 97
WADENA DEEP M VR 11, 21,39, 74,94
WADENA MODERATELY DEEP M VR 11, 21, 39, 94
WADENA VARI ANT MR 37
WADENA VARI ANT DEEP M VR 94
WADENA VARI ANT MODERATELY DEEP M VR 94
WAPSI| E M VR
7,10, 12,17, 19, 22, 23, 28, 31, 33, 34, 45, 57, 66, 95, 98
WAPSI E VARI ANT M VR 23
WATSEKA R 10, 52,58, 70, 74, 76
VAUKEE M VR 3, 6,
7,10, 12, 17, 22, 23, 28, 33, 34, 35, 38, 42, 45,
48, 52, 53, 57, 64, 66, 90, 98

WAUKEE UPLANDS M VR 57
WAUKEEGAN MODERATELY DEEP MR 21
VWAUKEGAN M VR 6,12, 16, 23, 48, 52, 53, 57, 86
WAUKEGAN DEEP M VR 9, 96
WAUKEGAN MODERATELY DEEP M VR 9, 96
VWHI TTI ER M VR 6, 16, 23, 49, 52, 53, 57, 58, 82
VWHI TTI ER MR 70
W OTA M VR 6
W OTA SANDY SUB M VR 58
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Wadena | oam 24 to 32 inches to sand and gravel, 0 to 2 percent slopes

M VR 77

Wadena |l oam 24 to 32 inches to sand and gravel, 2 to 5 percent sl opes

M VR 77
Wadena | oam 32 to 40 inches to sand and gravel, 0 to 2 percent slopes
M VR 77
Wadena |l oam 32 to 40 inches to sand and gravel, 2 to 5 percent sl opes
M VR 77
ZENOR MR/ VR 8, 25, 32, 35, 42, 85, 99
ZENOR MR/ R 40
ZENOR- STORDEN COVPLEX MR/ VR 8, 25, 40, 99
ZOOK SANDY SUB S/'R 82
Zenor sandy loam 2 to 5 percent sl opes
MR/ VR 77
Zenor sandy loam 5 to 9 percent slopes, nod. eroded
MR/ VR 77
Zenor - Storden conplex, 14 to 18 percent slopes, nobd. eroded
MR/ VR 77
Zenor - Storden conplex, 9 to 14 percent slopes, nod. eroded
MR/ VR 77
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